midframe LSF; end frame quantized LSFs; total number 
of bits for coding midframe LSFs 

i , 

split LSF coefficients into subsets with total bits 
allocated among subsets 



for each subset, access corresponding interpolation 
coefficient tables according to number of allocated bits 



within each subset select interpolation coefficients for 
midframe LSFs by minimization using endframe quantized 
LSFs ; optionally use a weighted minimization 

' i 

selected interpolation coefficients 
index output 
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Figure 1b 



input pulse positions and signs 

■ i 

compute first/next pulse index by accessing table entries from 
prior pulse location to current pulse location in row of table of 
numbers of distributions of remaining pulses and locations. 



accumulate pulse index 



next pulse 



CB index 
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Figure 1c 



input CB index for distribution 
of P pulses on N locations 



table of numbers of distributions of Q 
pulses in M locations without regard 
to sign of Mth location pulse(s). 



accumulate 2x table entries in row P-l decreasing 
from column N until at least equal CB index; decide" 
first location, first sign, and first pulse index. 




yes 



no 



restart accumulation from sum of j pulse indices; 
increment j, accumulate lx,2x table entries in row P-j 
decreasing from next column unitl at least equal CB 
index; decide j location, j sign, andj pulse index. 




no 
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Figure 1d 



input strongly-voiced frame 



yes 




compute alignment phase for 
end of frame 



compute alignment phase 
predictor from decoded prior 
frame alignment phase and 
pitches 



alignment phase - predictor 
difference saturation and 
quantization, encoding 



1 


no 

f 


compute alignment phase for middle of 
frame and translate to beginning of frame 




r 


beginning-of- frame alignment phase 
quantization without predictor, encoding 




r 


compute alignment phase predictor from 
decoded beginning-of-frame alignment phase 
and pitches 




f 


compute end of frame alignment phase 




r 


alignment phase - predictor difference 
saturation and quantization, encoding 



1 
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input speech frame 



bandpass filter; classify bands into 
voiced/unvoiced 






f 




extract pitch-pulse waveform 






r 




DFT and shift with alignment phase 




i 


r 




compute equalization filter coefficients in frequency domain for 
harmonics in voiced band(s) and set filter coefficient for harmonics in 
unvoiced band(s) to 1 .0 




f 


shift back with alignment phase and IDFT 




r 
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Figure 2a encoder 



speech 



linear prediction 
analysis 



LP parameters 



pitch and 
voicing analysis 



bandpass 
voicing 



pitch 



4 I_ 



pitch waveform 
^ analysis 



equalization 
filter coeffs 



zero-phase 
equalization 



voicing 



mode 
decision 



MELP 
parameters 



modified 
speech 



mode 



quantization 



analysis-by- 
synthesis 



encoded 
speech 



CELP 
parameters 



I 



I I 

LP parameters pitch 



TI-354 15-8/35992 Page 6 



Figure 2b decoder 



mode; 
pitch; 
codebook; 
alignment; 



CELP 

excitation 

decoder 



LP parameters 



MELP 

excitation 

decoder 



mode 
switch 



linear prediction 




postfilter 


synthesis filter 


► 





synthesized 
speech 
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